Background: Prenatal deficit of androgens or androgen action results in atypical genitalia in individuals with XY disorders of sex development (XY,DSD). XY,DSD include mainly disorders of gonadal development and testosterone synthesis and action. Previously, most XY,DSD individuals were assigned to the female sex. Constructive genital surgery allowing heterosexual intercourse, gonadectomy, and hormone therapy for feminization were often performed. However, outcome studies are scarce.
D
isorders of sex development (DSD), formerly described as intersex conditions, are a conglomerate of rare disorders defined as discrepancy of chromosomal, gonadal, or anatomic sex. A new classification of DSD in three subgroups, sex chromosome DSD, 46,XX DSD, and 46,XY DSD, was proposed by the international consensus group on management of intersex disorders in Chicago in 2005 (1) . Prenatal lack of androgens or partial androgenization results in atypical development of the genitalia in 46,XY DSD. 46,XY DSD includes mainly disorders of male gonadal development and testosterone synthesis and action. The most common disorders of male gonadal development are 46,XY gonadal dysgenesis and mixed gonadal dysgenesis due to 45,X0/46,XY mosaicism (2) . The most frequent defects of testosterone synthesis are 5␣-reductase 2 (5␣-RD2) and 17␤-hydroxysteroid hydroxylase 3 (17␤-HSD3) deficiency. Furthermore, defects of the androgen receptor (AR), which mediates androgen action, are the most common disorders of androgen action. These disorders can be either complete without any androgen synthesis or action or partial with residual androgen synthesis or action (3) .
Complete lack of prenatal androgen effect results in development of female external genitalia in individuals with complete 46,XY gonadal dysgenesis, 5␣-RD2 and 17␤-HSD3 deficiency, and complete androgen insensitivity syndrome (CAIS). These cases are mainly diagnosed in puberty due to absent breast development and/or primary amenorrhea. Virilization in puberty is present in 5␣-RD2 and 17␤-HSD3 deficiency in addition to primary amenorrhea. No major constructive genital surgery is necessary in these girls. However, individuals with CAIS often have a short vagina and may need vaginal dilatations or vaginoplasty. Gonadectomy is indicated in XY gonadal dysgenesis due to the high risk of gonadal malignancy.
Partial prenatal androgen effects lead to development of ambiguous genitalia in XY individuals. The situation is challenging regarding diagnosis and sex assignment in these conditions including partial or mixed gonadal dysgenesis, partial 5␣-RD2 and 17␤-HSD3 defects, or partial androgen insensitivity syndrome (PAIS) (4). Masculinizing or feminizing genital surgery allowing heterosexual intercourse in individuals with ambiguous genitalia is needed in later life. In the past, most of XY individuals with ambiguous genitalia were assigned to the female sex because development of gender was thought to be the effect of only psychosocial factors (5) . Early feminizing genital surgery with reduction of the hypoplastic phallus to a clitoris, vulvoplasty, and gonadectomy were recommended after birth because an unambiguous female genitalia was thought to support female rearing (optimal-gender policy) (6) . However, treatment of 46,XY DSD has changed, because in the last decades, increasing evidence mainly from DSD patients showed that gender identity and gender role are mainly influenced by pre-and postnatal hormones and additional psychosocial factors (7) .
It can be assumed that prenatal androgen effects, genital surgery, and later hormone therapy have an impact not only on gender identity but also on later sexual life of female-raised individuals with 46,XY DSD. So far, only few outcome studies of genital surgery and sexual life were performed in adults with 46,XY DSD due to the rarity of the disorder (8 -10) . The objective of this study was the evaluation of satisfaction with constructive genital surgery and sexual life of adults with 46,XY DSD from the German multicenter clinical evaluation study of DSD (2005) (2006) (2007) .
Subjects and Methods

Study group
Fifty-seven adults with 46,XY DSD from the German multicenter clinical evaluation study were included in the study. The patients were divided into three subgroups reflecting the karyotype, androgen effect, and gender of rearing 1) XY,DSD complete females (CF) consisting of 17 individuals with 46,XY karyotype without androgen effects, which were raised as females; 2) XY,DSD partially androgenized females (PF) including 30 individuals with 46,XY karyotype and ambiguous genitalia at birth as a sign of partial androgen effects, who were raised as females; and 3) XY,DSD partially androgenized males (PM) including 10 individuals with 46,XY karyotype and ambiguous genitalia at birth as a sign of partial androgen effects, who were assigned to the male gender. The diagnoses of the individuals in the subgroups are shown in Table 1 . Furthermore, the patients were evaluated in subgroups with regard to constructive genital surgery and classified as without surgery (ϪOP) or with surgery (ϩOP) and by the number of operations [two or fewer operations (OP) and more than two OP]. Three XY,DSD-PM individuals, who changed gender from female to male as adults were excluded from this evaluation due to insufficient data for analysis of sexual life (11) . None of the participants had a legal gender change. However, four XY,DSD-CF individuals (one complete gonadal dysgenesis and three CAIS) and three DSD-XY-PF individuals (one partial XY gonadal dysgenesis, one 5␣-RD2, and one 17␤-HSD3) declared to have a third or other gender, which were options in the questionnaire in addition to female or male gender. Graduation level was rather high in the study group: for XY,DSD-CF, 6.3% low, 18.8% medium, and 75% high to very high; for XY,DSD-PF, 14.3% low, 25% medium, and 60.7% high to very high; XY,DSD-PM, 14.3% low, 42.9% medium, and 42.9% high (low ϭ 9 school years; medium ϭ 10 school years; high ϭ 13 school years, 2 ϭ 2.77; df ϭ 4, not significant (NS)]. Of all participants, 21.1% had psychotherapy in childhood or adolescence: XY,DSD-CF 17.6%, XY,DSD-PF 23.3%, XY,DSD-PM 20.0% ( 2 ϭ 0.28; df ϭ 2; NS). In support groups were 36.2% of XY females: XY,DSD-CF 47.1%, XY,DSD-PF 30.0% ( 2 ϭ 1.37; df ϭ 1; NS). None of the XY,DSD-PM participated in a support group. The median age of the participants at evaluation was 25 yr (range 18 -62 yr). Written informed consent for participation and release of medical data were obtained from each participant.
Study design
The multicenter clinical evaluation study was part of the German network of DSD. The aim of the study was description of clinical outcomes and health-care situation in individuals with DSD. Recruitment took place at four study centers in Germany and at five sites in Austria and Switzerland between January 2005 and December 2007. A psychosocial inquiry of children, adolescents, and adults with DSD and their parents was performed. The aim of this substudy was evaluation of satisfaction with genital surgery and sexual life of adults with 46,XY DSD. Data on diagnosis, age at diagnosis, virilization grade of the external genitalia at diagnosis (Quigley 1-6/7), sex of rearing, number of operations, phallus reduction, vaginoplasty, dilatations, and surgical complications were obtained from the questionnaire medical data, which was completed by the attending physician of each participant. An objective gynecological genital evaluation or genital sensibility test were not performed in individuals with constructive genital surgery, because the aim of the study was the subjective patients' perception of the surgical result and genital function.
The assessment of the individuals with DSD was conducted by trained psychologists during personal encounters. The instrument battery for adults consisted of standardized measures of satisfaction with treatment (ZUF-8 Questionnaire measuring patient satisfaction according to Schmidt and Witmann 2002) and a 112-item self-constructed condition-specific questionnaire for adults (11) . Satisfaction with general treatment was analyzed from ZUF-8. Cosmetic and functional result of constructive genital surgery was evaluated in females and males. Satisfaction with function of the vagina and clitoris was analyzed in females (vaginal length, lubrication, general arousal, clitoral arousal, and easy vaginal insertion of one finger) and satisfaction with general arousal, penile length, erection, and ejaculation in males. Sexual life and sexual problems were evaluated through the following items in females and males: satisfaction with overall sex life, present partnership, previous sexual partners, age at first masturbation, vaginal intercourse, age at first vaginal intercourse, fear of sexual contact, difficulties with initiating sexual contact, decreased sexual desire, too strong sexual desire, problems getting sexually aroused, problems reaching orgasm, pain during intercourse (dyspareunia), pain after intercourse, bleeding during/after intercourse, fear of injuries during intercourse, and aversion to sexual activity. Vaginism was evaluated in females, and problems with erection and precocious ejaculation were evaluated in males.
Controls
Female and male adult controls were not included in the whole clinical evaluation study. Subsequently, the results of satisfaction with sexual life were compared with a control group of female students and their relatives from Hamburg (median age 25, range 18 -57 yr), who were evaluated by a similar questionnaire in a recent study of sexual quality of life of XY,DSD individuals in Germany (10) . Main sexual problems of males (problems with erection and precocious ejaculation) were compared with prevalence of German men (18 -50 yr) because male controls who were evaluated by a similar questionnaire were not available (12, 13) .
Statistical analysis
For all analyses, SPSS version 18 statistical software was used. The 2 tests were used to measure differences between the three subgroups, between the female subgroups, between the subgroups according to diagnosis and control group, and between treatment groups for satisfaction with genital function, satisfaction with overall sex life, and sexual problems. P values Ͻ 0.05 were considered statistically significant. P values Ͻ 0.1 were considered to be a statistical trend.
Results
Age and virilization at diagnosis, genital surgery, and hormone therapy are presented in Table 2 . Phallus reduction or correction of hypospadias were performed mostly in childhood in the 1980s and vaginoplasty during puberty in the 1990s. Satisfaction with overall treatment, constructive genital surgery, overall sex life, and problems due to DSD are shown in Fig. 1 . Satisfaction with genital function is demonstrated in Tables 3 and 4 . Sexual problems of the whole study group are shown in Table 5 . Notable results of XY,DSD-PF individuals with regard to constructive genital surgery (ϪOP/ϩOP) and the number of operations (Յ2 OP/Ͼ2 OP) are presented in Table 6 . Sexual problems of XY females according to diagnosis are shown in Table  7 . Significant results are marked in bold.
Satisfaction with overall treatment
Dissatisfaction with overall treatment was substantial in XY,DSD-CF(56.2%)andXY,DSD-PFindividuals(43.3%%). Most of the few XY males (80%) reported satisfaction with overall treatment ( 2 ϭ 3.20; df ϭ 2; NS) (Fig. 1A) .
Satisfaction with the cosmetic result and functional surgical result
Many XY,DSD-PF individuals who had constructive genital surgery were dissatisfied with the functional result (47.1%) of genital surgery ( 2 ϭ 4.82; df ϭ 4; NS). Many XY males were dissatisfied with the cosmetic result of genital surgery (40.0%), but most were satisfied with the functional surgical result (70.0%) ( 2 ϭ 4.28; df ϭ 4; NS) Logistic regression analysis indicated that there could not be established a significant correlation either between the age at operation (clitoris reduction or vaginoplasty) or the year of operation (before 1980 or 1980 or later) and satisfaction with surgery (Fig. 1B ).
Sexual problems due to DSD
The majority of the study group declared that their sexual problems were caused by DSD (68.2%). Almost all XY,DSD-PF individuals ascribed their sexual problems to DSD (92.0%) ( 2 ϭ 8.41; df ϭ 2; P ϭ 0.014) (Fig. 1D ).
Satisfaction with overall genital function (clitoris, penis, and vagina)
Most XY,DSD-CF individuals (88.2%) were satisfied with overall genital function. In contrast, a substantial number of XY,DSD-PF (39.3%) and XY,DSD-PM indi- viduals (32.0%) were not satisfied with function of their genital organs. XY,DSD-PF individuals were significantly more dissatisfied with vaginal length (51.7%) ( 2 ϭ 9.31; df ϭ 1; P ϭ 0.003) and clitoral arousal (34.5%) ( 2 ϭ 4.82; df ϭ 1; P ϭ 0.036) compared with XY,DSD-CF individuals. Many XY-DSD-PM individuals were dissatisfied with penile length (70.0%) and ejaculation (50.0%) ( Tables 3 and 4) .
Satisfaction with overall sex life
Dissatisfaction with overall sex life was significant in XY,DSD-PF (41.4%) ( 2 ϭ 17.03; df ϭ 2; P Ͻ 0.001) compared with controls (11.5%). Dissatisfaction with overall sex life was considerable in XY,DSD-PM individuals (50%). (Fig. 1C) .
Partnership and sexual orientation
The majority of XY,DSD-CF lived in a partnership (70.6%). However, significantly more XY,DSD-PF individuals (50%) than controls (30.3%) were single ( 2 ϭ 4.30; df ϭ 1; P ϭ 0.038). The proportion of previous female partners (9.1%) and partners of both sex (18.2%) was about 2-fold higher in XY,DSD-PF individuals compared with female controls (female sex partners 4.8%, partners of both sex 7.6%) ( 2 ϭ 10.47; df ϭ 3; P ϭ 0.030). In contrast, nearly all XY,DSD-CF individuals preferred male sex partners (93.3%). (Table 5 ).
Sexual problems of XY females
Sexual problems of XY males
The few males with DSD reported very often fear of sexual contact (44.4%) and difficulties with initiating sexual contact (40.0%). Problems with erection (22.2%) and precocious ejaculation (42.9%) were higher than the prevalence in German men (problems with erection 13.3%, precocious ejaculation 20.3%) (12, 13) ( Table 5) . with the cosmetic and functional result was not different with regard to Յ2 OP or Ͼ2 OP (data not shown). Furthermore, there was no considerable difference of dissatisfaction with overall genital function of individuals with Ͼ2 OP (50.0%) compared with Յ2 OP (37.5%). Problems getting sexually aroused (60.0%) ( 2 ϭ 2.21; df ϭ 1; NS), reaching orgasm (62.5%) ( 2 ϭ 1.73; df ϭ 1; NS), and vaginism (33.3%) ( 2 ϭ 2.87; df ϭ 1; NS) seemed to be higher in individuals with Ͼ2 OP but did not reach significance (Tables 3-6 ).
Sexual problems of XY females according to diagnosis
The few individuals with complete XY gonadal dysgenesis reported no significant sexual problems compared with controls. But, most individuals with CAIS reported considerable sexual problems compared with controls: decreased desire (81.8%) ( 2 ϭ 5.56; df ϭ 1; P ϭ 0.018), problems with arousal (63.6%) ( 2 ϭ 5.88; df ϭ 1; P ϭ 0.022), dyspareunia (70%) ( 2 ϭ 6.69; df ϭ 1; P ϭ 0.015), vaginism (33.3%) ( 2 ϭ 4.92; df ϭ 1; P ϭ 0.061), and pain after intercourse (50%) ( 2 ϭ 4.19; df ϭ 1; P ϭ 0.055), although all except one did not have vaginal surgery. Individuals with XY partial and mixed gonadal dysgenesis, PAIS/others, and 5␣-RD2/17␤-HSD3 deficiency reported significant dissatisfaction with overall sex life, less often vaginal intercourse, and considerable sexual anxieties compared with controls. Noteworthy, problems with desire were not increased in the latter subgroups. Only individuals with 5␣-RD2 and 17␤-HSD3 deficiency reported significant problems with arousal (71.4%) ( 2 ϭ 5.79; df ϭ 1; P ϭ 0.028) and had more previous sex partners of female or male sex (60.0) ( 2 ϭ 15.74; df ϭ 2; P ϭ 0.011) ( Table 7 ).
Sexual problems of XY females declaring to be a third or other gender
Dissatisfaction with overall sex life of individuals who declared to be a third or other gender was significantly higher (42.8%) than in controls (11.5%) ( 2 ϭ 9.23; df ϭ 2; P ϭ 0.015). Although most individuals of this subgroup were satisfied with overall genital function (85.7%), fear of sexual contact (71.4%) ( 2 ϭ 15.89; df ϭ 1; P ϭ 0.001), difficulties with initiating sexual contact (57.1%) ( 2 ϭ 11.62; df ϭ 1; P ϭ 0.007), decreased sexual desire (100.0%) ( 2 ϭ 8.10; df ϭ 1; P ϭ 0.005), problems getting sexually aroused (71.4%) ( 2 ϭ 5.79; df ϭ 1; P ϭ 0.028), dyspareunia (66.7%) ( 2 ϭ 3.53; df ϭ 1; P ϭ 0.081), vaginism (50.0%) ( 2 ϭ 9.49; df ϭ 1; P ϭ 0.019), pain after sexual intercourse (50%) ( 2 ϭ 2.64; df ϭ 1; NS), fear of injuries during intercourse (57.1%) ( 2 ϭ 14.66; df ϭ 1; P ϭ 0.004), and aversion to sexual activity (85.7%) ( 2 ϭ 12.44; df ϭ 1; P ϭ 0.002) were significantly higher than in controls (Tables 3 and 7) .
Discussion
In this study, satisfaction with general treatment, genital surgery, and sexual life were analyzed in a rather large group of adults with 46,XY DSD from Germany.
Satisfaction with overall treatment
A considerable number of XY females were dissatisfied with overall treatment (Fig. 1) . Noteworthy, many XY,DSD-CF individuals, although not having undergone constructive genital surgery, reported dissatisfaction with overall treatment. Other factors, such as disguising medical information or gonadectomy without the patients' knowledge in infancy according to optimal-gender policy, might have been contributing factors to the high dissatisfaction with treatment in this subgroup.
Satisfaction with genital surgery and genital function of XY,DSD-PF individuals
The high proportion of dissatisfaction with the cosmetic and functional result of surgery and clitoral arousal of XY,DSD-PF individuals are in line with the personal reports of XY,DSD individuals worldwide (anecdotal reports from patient support groups). No influence of age or year of surgery on satisfaction with surgery was found, which indicates that improved surgical techniques did not result in higher patients' satisfaction ( Fig. 1 and Tables 3  and 4) .
Sexual orientation
A high proportion of sexual partners of the same and both sexes was found in XY,DSD-PF individuals, which reflects the influence of prenatal androgens on the pref- erence of female sexual partners. In contrast, the Y chromosome alone seems not to influence sexual orientation, because XY,DSD-CF individuals without androgen effects did report mainly heterosexual partners (Table 5) .
Satisfaction with sexual life
Dissatisfaction with overall sex life, sexual anxieties, problems with desire and arousal, and dyspareunia were present in a great number of XY females as found in the few earlier studies (10, 14, 15) .
Noteworthy is the high rate of impairment of desire and arousal and dyspareunia in CAIS, which could be due to complete lack of androgen action affecting desire and arousal in these individuals. In contrast XY,DSD-PF individuals did not report significant problems with desire and arousal. It could be hypothesized that androgen priming of the brain might have had a positive effect on desire and arousal in XY,DSD-PF individuals. On the other hand, the significant problems with clitoral arousal and dyspareunia in XY,DSD-PF individuals could be ascribed to previous multiple genital surgery with phallus reduction.
In contrast, more than half of female DSD individuals in this study lived in a partnership and reported satisfaction with sex life, indicating that this subgroup copes rather well with DSD. However, other factors such as caressing, emotional security, trust, acceptance, and support in a partnership can influence satisfaction with sex life in addition to sexual function. These factors should be considered in future studies.
XY,DSD-PM individuals
Satisfaction with overall treatment and genital surgery and sex life in XY,DSD males was better than in XY,DSD females. But the subgroup was too small for general conclusions. Sexual outcome in male XY,DSD individuals was controversial in previous studies. Some studies showed good and others poor outcome in XY,DSD males (8, 9, 15) . Larger outcome studies in male-assigned individuals with XY,DSD are needed for further conclusions.
Influence of sex of rearing on satisfaction with sexual life
Whether sexual problems could have been prevented if male instead of female sex of XY,DSD-PF individuals had been chosen at birth cannot be answered by this study. There was no legal gender change in the study group, but some participants declared to be a third or other gender. The high dissatisfaction with sexual life and many sexual problems despite rather good satisfaction with genital function indicate that problems with gender or sexual identity might be the cause of sexual problems in these individuals.
Limitation of the study
The effect of psychotherapy on sexual life cannot be answered by this study, because too few individuals of different subgroups had psychological counseling. However, the clinical evaluation study turned out to be a psychological intervention because many participants sought psychological counseling after interviews with the psychologists. An objective gynecological examination could have been helpful to differentiate psychological sexual problems from anatomical ones. Moreover, the effect of androgens on the brain cannot be clearly differentiated from problems related to genital surgery by this study because the origin of the disorders are too diverse and the subgroups according to diagnosis were too small for general conclusions. The study remains descriptive for sexual function with regard to surgery because most items probably due to small numbers did not reach significance.
Conclusion
This study shows that many individuals with 46,XY DSD have sexual problems. Constructive genital surgery in individuals with ambiguous genitalia at birth might have been the cause of some sexual problems. But also other factors such as feeling different due to DSD, especially fears and shame of having an abnormal appearance of the genitalia, gonadectomy, infertility, lifelong sex hormone substitution, lack of androgen action, and secrets about the condition and lack of professional and nonprofessional psychological support are supposed to have negative influences on later sex life. It can be assumed that recommendation on sex of rearing and treatment will be more appropriate in the future because the knowledge about gender development has substantially increased in the last decades (7, 16) . However, leaving the decision on gender of rearing open in their child might also be considered as an option for some families. Furthermore, diagnostic and surgical possibilities of 46,XY DSD have improved in the recent years (17) . The genetic causes of 46,XY DSD may be revealed, and precise diagnoses can be made in many cases (2) . Most multidisciplinary DSD treatment teams currently recommend rather male sex of rearing in underandrogenized 46,XY males with congenital ambiguous genitalia due to 5␣-RD2 and 17␤-HSD deficiency or PAIS because there is growing evidence for increased gender dysphoria and gender change in these conditions (7, 16, 18, 19) . There is consensus of many teams treating XY,DSD that the surgical procedures should be minimized and performed according to the patients' needs and with the patients' consent mainly in puberty and adulthood (20, 21) . Especially early feminizing surgery should be avoided at birth, and gonadectomy is indicated only in cases with high risk of gonadal malignancies. Even postponing masculinization surgery to an age when the child is able to consent should be considered. Moreover, the parents should be informed appropriately about their child's DSD condition at diagnosis, possible outcome, or later gender change, and they should participate in the decision of sex of rearing. During childhood and adolescence, the family and patients should be followed and supported according to their needs. Psychological support should be offered (22, 23) . There should be openness to recognize genuine gender identity of individuals with DSD, because in some cases, the decision of sex of rearing might not have been appropriate. Contact with other families and individuals with DSD should be encouraged for general nonprofessional support, exchange of experiences, and help with coping (24) . 46,XY DSD individuals should be informed in an age-appropriate and sensible manner about their medical condition (23) . The issue of sexuality should be addressed in puberty to reduce sexual anxieties and disturbances with sexual orientation. If necessary, sexual anxieties and problems should be dealt with by a psychologist or sexual therapist. Altogether, multidisciplinary care of XY,DSD individuals is mandatory from child to adulthood (1, 25) .
